Interferon-mediated enhancement of in vitro replication of porcine circovirus type 2 is influenced by an interferon-stimulated response element in the PCV2 genome.
Porcine circovirus type 2 (PCV2) is an economically important swine pathogen. It has been shown that treatment of PCV2-infected cells with interferon gamma (INF-gamma) or alpha (IFN-alpha) increases PCV2 replication in vitro, and that an interferon-stimulated response element (ISRE)-like sequence was identified in the PCV2 genome. To determine if the ISRE is involved in viral response to IFNs, several ISRE mutants of PCV2 were created by serial mutations of the ISRE sequence. Treatment of ISRE mutants-infected cells with IFN-gamma or IFN-alpha showed a progressive diminishment in the enhanced viral replication in correlation with increasing alterations to the ISRE sequence. To determine if the ISRE was necessary and sufficient for IFN-mediated enhancement of PCV2 replication, DNA fragments spanning the ISRE-containing promoter region of the rep gene from wildtype and ISRE-mutant PCV2 were tested in a luciferase reporter gene system. 3D4/31 cells transfected with reporter gene constructs were treated with IFN-gamma or IFN-alpha, respectively. The results showed that the untreated controls for both ISRE-mutant and wildtype PCV2 had higher levels of luciferase reporter activity than IFN-treated samples, indicating that, when removed from the context of whole viral genome, the ISRE-like activity of the sequence was lost. Furthermore, treatment with IFNs diminished the promoter activity regardless of the mutation, suggesting that other cis elements in the viral genome may be required for regulating the ISRE-mediated gene transcription. In conclusion, the PCV2 ISRE, when present in the context of intact virus but not in isolation, influences the interferon-mediated enhancement of PCV2 replication in vitro.